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Abstract of JP8008439 
PURPOSE:To prevent metal component in a 
gate electrode from diffusing from the gate 
electrode containing metal material component to 
the inside of a gate insulating film, by constituting 
the gate insulating film mainly of silicon, oxygen 
and nitrogen, and chemging the composition ratio 
of N In the direction of film thickness. 
CONSTITUTIONiA silicon film 103 turning to 
active layers are patterned, active layers 105, 
106 are formed, and an SiOxNy film 107 turning 
to a gate insulating film is formed so as to cover 
the active layers 105, 106. The composition ratio 
of N is made maximum on the interface of the 
gate insulating film 107 expressed by SiOxNy 
and the active layer 106. Thereby a barrier layer 
can be formed on the interface. By the effect of 
the barrier layer, hydrogen ions and metal ions 
which have diffused from the active layers 105, 
106 can be prevented from penetrating into the 
gate insulating film 107. 
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3 0 8. KV^-r :^ffl«3 1 O . ^-ir^/^J&jSffi^c 309 

S*E3 1 l;6S^^SixSo rw-eHN^i-^/wSOTF 
TSrJg«i-^^J?>tcP >f ::*-voaA4r*f5o ^ 

»fii^-r;rvoaAJK'Tm, if-3t^^fi^*^R8« 
-r^wirtCfCctoT. >^«l«3 0 8 ^ KU>r 
3 1 0^^S^4^t;^^T5o *i3Cl(^Xefl4 0 0-7 O 0 

*Ccoiinf»(c:j;stoT*>oTt>J:v^ (0 3 (c) ) 

[0 0 4 9] ^LT. mWiimm^ l 2^LTe^b3S^ 

sr. ;^«ffi3 1 3 t KW>'«ffi3 1 44:Jgj« 
L. TFTSr^fig^-^^o S3(C^i-TFTf:i. ^^SlM 

[005 0] 4 ) :2^IIJ6^Jfi. ^US^J 3 J::^^ 
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S\:L7r:'t^oti:h(Ot\^fc:zt^!m&t't^o lasted 

y>r hmmms o 5 s i Ny m 

(J:*5Jt«>a* (N) OH:*«r^-rt>ot?feSp IP*?. ^ 
-< Mte»K3 0 5 4'tc*5«tsa«a>it*;&5Sttg 3 0 4 

[0 0 5 1] 05 |C*5V>T. m a X «:0. 1 m^%-^^OM 
» ^ U < 1 1^^%~301^'^%. m i n 001 

(fifl;itfNH4 ) (om^it^mit^'^^^itiz.x^xm 

[0 0 521 05 iz^-rx 0 tm^^um \.tim^s ^ 
^ vi&mm3 0 5fpt;i*5Jt^y^ bmffis o e^jjii^^y 

[00 5 31 ^{cy->^/ Yu^ i^m^<ommt'XM^ 
4 0 0 — 70 orsJ[-cfTt>ixey--;^/Ki^-r 

[00541 5 ) j^mmm\t. nrnm 3 tc^-r 

«^K<oy^ hmig^lK3 O 5lC*>V>T. -^:c?>^it^^0 
6«c^i-J:p/j:t>coi:U;fcri:Sr«Fat-r5o 0 6tc^ 
ir(0}iX. hjte»Bt3 0 5^««-rss i Ox Ny S 
f^:*5Jt5S^ (N) <^)afigH:^$r^-r^<^-Cfc5o gp 

hiteigtK[3 o e^\z.^\'f^m.m(DU^^^^^ 

ttJiS 0 4fi!ld^b^-Y h®ffi3 0 6ffi|{CrR3;5^oT> U^?: 

[0 0 5 51 0 6f::*5V^Tx ma x 3 IS^%'-'30l^^ 
%. U < 1 S^%'-30ig^%. m i n fiO. Ollg^ 

[005 61 06 tc^i-<t p uysi^i-g^. >/ 

^ MfeSM3 0 4£^'i^:*5V^■cy^ h«ffi3 0 6fli|#ffii: 
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[00 5 71 imMm 6 ] 0 6 JC*i-(DJi. 0 3 tC^i" 
TFT(Dy^ hjffeig:K3 0 5JC:fett^^^ (N) coffifife 

{bs ^fc}iytb*-^i5«-c^5^{b) UTv^;5©^co^J 
-cfe^o L;6-U. ^^t^5«^it;;65mb^^t-ie^bUT*5b 

[0 0 5 81 0 7t::*^ffifi?!lt3:*5ft5y-r hJfei^K (S 

iOx Ny XTT^^fhhwm ^K^i'y^mm<^u^^^ 

SritiniS^^eatffeSo ^J:*5. ma xf:i3m^%-'30iS 
mi nf^0.01I^^%'-3l^^%T-fe6o 
[0 0 5 91 0 7(;i^-r<t ^^^h 

0 7lc:^i-J:5/ji«J*^«fflL;fe»^. g:PgWic^{bi- 
S«ls»J-*5i^TBI«*ds#^*ttM«c3E<bi-5<^tf. ^ 

T. r(D^{cgiUTJi. 0 6tc^rJ:5tcaiKWf-ia^ 
it^^^{bS-a:rcir;&5 J: 13 jj^ UV^) 
[00601 [^Jfi«ai 7 1 *^««ri> 0 7 Jc^-t-«d^ 

tD^?KT-fct). 0 8tC^-rj;5 5^^flt^T*S i OxNy -t? 

•^:fci:^^»i:-r^o m a x H 3 1^^%-30S^ 

m i ntt0.01ia^%'-'3W^%"t?S>6o 

[ 0 o 6 ii [Hffiea 8 ] im^m^m 9 tc^i-o * 

-r. ;^7^S«4 0 i±icT*»^bK40 2^bTS:* 
200 0A<o»^bai5BKS:Jgj«-r5o Rv^T. 

CVDfefC J:o-C^S®:3SmffiE4 0 3 «r5 0 0 A^ffl-r 

0fi-C4«pra<^fRr:^-/wSr*5r*v\ fefi<k*-^5o 
9 (A) ) 

[0 0 6 21 orJC. 315R1R4 O 3Sr^^^— 
ft4^^«4 0 4. 4 0 5 Sr?^^-f-S. -^r^^^m. 1 

56? 0-9 o%#^-r-5S&*/^*»H^^'-c. *r^-/w 
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jci 0 - 1 o 0 Am&(omt&mm4 o e ^m^-r^o 

4 8nm) ^ffiffii-^d^ ^^^^(7) 1f— U < I* 

m^(om\^^^'^ ht&mmfimhti^o ms (b) ) 

[0 0 6 3] ^LTr<DA<^ffl«4 0 4. 4 0 5 

mmmi tmm\^. ^-c hi&mm4 07 tfj:^s i 

Ox Ny m%:2 0 0 — 150 0 Ac^^^tcj^j^-rSo £A 

[0 0 6 41 ^-rW^—lJ-li. SblC, «ffi4. 5dS 

S:B^. mSi4lc(iRF«« SftSl 3. 5 

6MHz) 3;&sagi$tLrv^5o -eur. ^-y:^^^— 

mmmmn) $r«Au. mmm\^tscm%:±\:^^'^x. 

tiXh^\f\ ^^>'>'^— 2(c:tt®51 4dS»:Jte>*T/. i^— 
1f--|gSl l:d>e)^^— 1 2. u>-Xi SSrSft uySiU 

1 7(cKlt55n5o Stttflfc-^^'-l 6Jc:J:oT2 0 0 
--soot:. »^L<fi3 o o~4 0 o*C(c*n^*tv 

[0 0 6 51 ^•t>'^^~2-Ctt. if— T:=^— /V-fJli 
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mm\^T>'^=^T^m^(o <fc 9 ^^jr^fbttcD^H^-e i^— 

[0 0 6 6] f-:^://i-7j>/U'^— iiprft^T% S«^mit 

3fe«. S«^®Jc:u-if-«LaSr43;i*5r i:ds-e* 
5o m^\t. SS:55 3 0 OmmX 4 0 Omm-CfcS^-r 
ixfif. if— If— A(?>Jg*^tSr2 X 3 5 OminCOlli^^ 
•rsr iricjio-c. S«(^>:fe®^v-if-ftL3®-C^S, 

fe^Lf^. l«:CDSfiCO*QiS^Pfl»i4 0 0^2 0 = 2 oii^ 

[0 0 6 71 Ai^ojfeSi^y =1 ^-JKd^^ie^tuThSffifi 

- 1 t o r r lCgt^i-2)o — U-if — ^]1$^B<^^ 

p> w-if-^ssBi-s«^^2ii-s„ ^a^^. y-h 

HHi:e>ix. 2i^lc:igS^j!ff;tjeo:;?f>^«r»A 

oxissjj^ciasic^-c^ia-rso ?as>65^^b> u-if 

TLfcb. u-if-^3a;&s*5w)^ct?nSo r<ou— if- 
tt. #H^fi, I'-lOOOtorr COjE;^"C. Sfc^t 

L<rt:K{bS5ii mx.\t^ ffi»<bssi (N2 o) . urn 

imm (NO2 ) ^) (D^^ib^i o%J^±t^j:^Xo\^ 
i-^o roig^. i^-if-Klti:i^«ptc:^^K^ffi(c|» 

[0 0 6 81 ^(Om. ^^:^^<-2 4r»«UT. 10-5 

K^biS^. ^{b3S^^(Ojte^]K^?gfig-t-5o 

trWfSLVX. 1 0~5— 1 t o r t <omt>\Z,V. &mmS 

1 t^m^(Dm(oy—hi:mi'fx^ ss^r^iioi^cs 

[0 0 6 9] i^il±COXe(C*5V>-C. SffiO-fe-y 

i^-if-3gfi-C(?5«i3l^ra;6^ >yx 
*««rt>^«?)^r7X-^cvD3gB-eoj«K«? 
LJttt{^. w-if-^S$^S^*b:;^^X-^c 
VDSfi*-C-#*>^ra«lb-CftL3S^^5o t>L. SSI 
tt<7>U— if— :/^><-9'CVDT(7>^iRW 
rBl'7)*^5J'T*fett(l> :r^X-^cvDTo^jK^-Sl-2 
9tc-r4xf^J:v\ wOS-g^lcfl, «:IOtc2 
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[0 0 7 01 5^-1^— T^— /WcJ:53tStYk 

*5 iu^y^ ^^fe^jKo^]K^)^T l/c^. j?^ 2 o o o 

0'-2 0 0 oA<ommmm^m%:'t<Dmm^^xj^±m 
m9 (c) ) 

ffi«c4 0 4. 4 0 5*(c:. >5^-r bmSiS35«r'^^i5'^UT 

<Dm\^}'ii. a^lc^3D(c:7;*'^>^^^ (PH3 ) ^K— 
lf>'^;«fx^: t LT»t^aAUTNSf^*eitel^«^4 10. 
4 1 l^m^-t^o (0 9 (D) ) 

[oo7ij^co^. m(Dm^mm4o 4ti\f^:7:th 

Wv^^^. b4 1 2T:SoT. v^3j^^:^ (B2 He ) «r K— 
t':^;/;<f;^^L-C. ^*B«»ffi«4 i i ^Jt«-fflaiSrafeA 

-r^o rot^. N^^*tfe®^4 1 l^iSR^UT. P 

M^*eife^«c4 1 a^j^fig-r^o (0 9 (E) ) 

COlS. K-XSfi. m2'-8X 1 0l5cm-2, 
ri4-l ox lo^^c 111-2^1.. SB«<o K-XSds«S: 

[0 0 7 2] $e>(-. Kr F^=¥i/"^— l^— 1^-4r^M 
UT. ±ia^*6iK>««c4 10.41 3<7)»A(Cj:o-C. 

/U^—iSSR\t 200'-400mJ/cm2 ^ jj:^ }^<n 
2 5 0-^3 0 Om J/cm^ t'i'^t^\f\ ^ h\^i$^^ - 
^^}h^1t,rh\C^ if— rn— /l^^jca 5 0'-5 5 0 

[0 0 7 3] NS:^«fe®«i3j:tJ^. PS^ 

0-'8 0 0Q/cm2 t^fo^o ^(^^^ ^®tC^raiffe& 
^41 4 t LT. g^-fb^^K^i?* 3 O 0 0 A?e^-r 

— /^SrJ^fiKL. y — ^/KU^>-mffi4 1 5. 4 16. 
4 1 7^m^-f^, ms (F) ) 

»±i75J: 5Jc:LT. cmo sS<?5T f TdSjg^SttSo 

[0074] 9 ] >^mmm\-x^ mmm 5 fc^^tt 
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^?^^gUfc«?«-cfe5o ia9tc:*lllfe«»l"e^i-TFTolll 
fig 4:^-^0 *-r. Sffi4 0 l±{cTifel!g4 0 2 i: UTS 
i Ox Ny ^:/7X-rCVDffiiCj:or 1 O 0 0 A<OB 

3^^IK*5 0 0 A(7>Ji:^jcj^^£i-5o *e>tc. Illfe«?d8 

<k-frbJ?)5o (0 9 (A) ) 

^(D^. fB^mt^J:^mmm4 0 3i:y<^-=^:y^\^^ 

aJbt®«4 0 4. 4 0 5^?l^^i-5o t<D^. N2 0# 
oT. SibtM^4 0 4. 4 0 5^®t;il 0--1 0 OAS 

a[6oK{b3^^K4 0 6 ^m^-r^o *3ll^fi^?il^-*5v^r 

li. Kr F^=2t-i^-^V— if— (jKft2 4 8nm) ^ffiffi 

3*^Kojestt^ac#-rswi:*^-e#5o (0 9 

(B) ) 

loo 7 51 a:bc^«4 0 4. 4 0 5^?g^Lfc^. 
^ hitfegdK4 0 7 LTS i Ox Ny T-^$tt5>»K^ 

^ M6»K4 0 7Jci3V>T. •^:O|a«lt^S:0 6(c:^-r 

O 6^«lfi£i-5S i Ox Ny KtC^JJtS^^ (N) COiia 

5^^om^it^§ra^^^^4 0 4. 4 0 5^^:^-^y>< 
hSffi4 0 8.40 9^tCfp);6^o-C. U^^^tC^ibi"^ 

[0 0 7 6] 2t:^i6{RI-CJi. 012lC^$tt5. -^yv^ 

^^^i^y<-2 1. S«tc^LT«-S*nf»^OfSI (09^ 

^fife-r^^-^ 2 3. if— 3feoKlt^tT9 
if— *Q.3S^^«fife-r5f'-r>^^-2 5. y^^X-^CVD 

^■rW^-2 7^:. *ii<D^«S («a&^) 2 9**1- 

4. 2 6. 2 8(Cj;oTS^iS$tt5p S«H3 1'-3 4 
jC^SttS J: 5J-*ii<OiP«i^2 9(Cffi«$tt^n/j?y 

b^^V K3 OJCjzoT. #^-^:^^^— ra^^il^^^x^o 

(c-to-c) :^5*iSrS^bTt>J:v>„ 

[0 0 7 7] iJJl±<7)XS-CW:. *«[Jfc:i^— if— r^— 

-2 7tc^aiUT. M6ftK<^fiKieSri3w*5o w 
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ff* 5 0 0 oA(DT/i-^^^j^m^m\^^xv^ hm 
mm\c\tmmmimi^mi:m^'r^o m9 (o ) 

[0 0 7 8] ^<7?«. ^::^-:^K-t'Vi5^StCj:oT. «• 
TFT(D&4^M«c4 0 4. 4 O 5 NS:^f6«J®« 
4 10. 411 ^J^ric-r 5o (la 9 (D) ) 

-€rUT. ft<^««4 O 4:/^Jt*::7;<- hui^;^ h4 1 2-C JO 

m^-r^. (^9 (E) ) 

^UT. 5 0 0a. 2 0 5>(^Sir::^— /V^i3r/j!V^, K 
r F^^i/-^^ V— (feft2 4 8nm. x'?y^:xfs2 

On sec) ^^MUT. x^mmt^m^^. ^(O 
[00 7 9] ^(o^^ ^m^mm^mA lAt u-c. 20 

ifelb^*K«rff S 3 0 0 0 A?g^i-5p £JlJi<^ 

10 0 8 0] giL_b^DXg^C:^5V^r^i. Ix— if— T::^— /V 

-c#2>36s. fRr--/vit^ttboi offfs«<c>^ra*Sje:. 

x^m'r^:ittfj:^o t(otitf>^ u^-f—T=^—/i^^ 
tufcStR^l Otfi:£Jl_b. 'f-m^2 9\ZP.hiy^X^^X 

— /^^?^^b. J^/Kl^-O-^SS 1 5. 9 16. 
9 1 7*?^«i-6o (09 (F) ) 

[008 1] [mmm 1 0 ) ^mmmn. mmm e tc*5 40 

t(0-eib6o ^-f> S«5 0 i±«cT*K5 o 
2 UTS i Ox Ny ^rT^X-rC VD*(C J:oT 1 4 
0 O Ai?5j?$|;i^M-r5o ^btci. :/^X-^cVDjfetc 
J:9#^aK3S^]|g«r5 0 0A(OJ?^c|c?gricL. ^S^b^ 
■^So (010 (A) ) 

[0 0 8 21 t(D^. mmms o s^r^^^^^^u. a 
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0%-&tfg&^#ffl^4'J-^b^V>T. Kr F:3i^iy^lx— if 
— 3t (J8[S:2 4 8 nm) ^mM-T^o fi^^^-*/^=¥-0 
*ftfi2 50--450mj/cm2 ^ 3 0 0m 

J/cm2 ^b. l;6^MtCO# 1 0~5 0 h^,^ 
Wi-^o ^«igJ[fi2 0 0-5 0 oa^ir-r^r 
Uv\ rcoi^— if-Mltl-.J:o-c. a<^«i«5 0 4<^^ 

m\^mEi.xyi^ti=^>y^M-tmmtit^\.xm^v. *> 

-5V^^i. ?gfigSnfe»{bSI*K5 0 5{c:iS«^«Jc:St9 5i 

[0 0 8 3] mtm^ms o 5 «ieis«r-a-tf3BLfiK^w 

-^(DJS^filU— if— v^3:yhSc 

jc:J:oTS?i536^ 1 O — 5 0 ASftT-fc^o wCOK. 
fb— K*^-ct«t)3fev\ r<oxs^c^3v^T«fi& 

tte{wtia£^;6S^A^ix^o (1310 (B) ) 

^<D^. :z<o±{c^^ hi&mm^m^\.xhx\^^tK * 

HKW-Cfi. mm^^iy«t^<o^iy'^^>'h^^S:\^xm 

9. i^<b3il^K5 0 5;dS:3i5,^Vi/$n> ^n^Xh^ 

S S ffi i6 r /h 5? V ^ t (D 3fc ^ o 
[0 0 8 4] ^(OS. y-r h*6^K5 0 6 ^ LT S i O 

tt. II«S«6 t y-r h*6»ffi5 0 6 ^^:*5V^T. 

^^7)m^it^t^^3 7^c^i-J:5^^t><^^fflv^5o ia7tc 

h»»IB<?5^IBlHl»Sr5>ft. •?:OS:K«it;^^Ai- 5® 
»:«fj^<oa-&«:S:SJfflii-i^tf ctv\ ^c^m. 5 o o 

0 Ac7)r/V^:=l!^Affi^ffiV^-C. 'J^^ h«ffi5 0 7$:J^ 
figi-5o (010 (C) ) 

[0 0 8 5] ^<7J«, >f ::d-VK-ev^jfetCj:o-C. A 

(PHs) ^ K-l^>'^;?f;^i:bT«^aAUTNS^ 
*fife««c 5 0 8 ^^^T^o ^<om^<D K-Xaf:i 1 X 

1 0 l^-- 5X10^^0 m"2, J!JDjimjEt:i 6 O ~ 9 0 k 
V. mx,\t. K— 1 X 1 0 IS c *njg«EEfi 
8 0 k Vir-rSo (HI 0 (D) ) 

Kt F:^^->^—U—^— (iS:g2 4 8 nm. 
>''?/^::^#i2 0 n s e c) ^^ItUT. ±fa^*fife0*ic5 

0 8(z>^Aj;ij:or. sesttto^^ibbfcas^x^jeattS: 

efi:^^-^^^: ^ t>J-. ?iA$tvfc:^)tiEi^(^?gi4'fb^*5r 

?fc9o V— if— <7>^^/V=¥— *fft^2 O 0'-4 0 Om J 
/cm2 , »^b<«2 SO-SOOmJ/cm^ tT 

[0 0 8 6] ^(o^. ±m\zmm^&m^ 509 1 lt, 

0 9 hV4 hi»»JR5 0 6 0>3i:y^>^S:i3r* 
oT. y— /w^jl^fife-r^o ^UT. 
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(E) ) 

S p>lc:, yN-5^*v^-*>3 :^jR5 lit LTSikSSK^ 

3 0 0 0 AtdfiSlJ^-r-So ^<7)^> :i<Dy< y -y^— >Bl^ 
K5 11 tSraife&ffiS 0 9 ty>f MfeSKS 0 6(D=c 

mimm^ (itok) stj^kl. rtv^^^^^v-^/u 
xmmmm5 1 2%:m^i'^o mio (f) ) 

[0 0 8 7] 

T(D^>c hmmm^s i Ox Ny t-r^r tt;ij:oT. 

• S i NSfe'&tCj:oTNa^fi:&S>r:^:^(^) Ky ^ h$r 

[0 0 8 81 ^fcifas i Ox Ny mt^f^K^-fti-^u 
^tds-ct. coc lco«#•c^>B«^-<:^-v=SrH3£fb-^- 
10 0 8 9] ^fe. Si Ox Ny K-e««six5y>r h 
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